





EEDTS Pro 1.2 


new software, new features 


By Steffen van de Vries 


It’s been a while since we had anything new to report on EEDTS Pro, our 
popular model train control system. However, considering the large 
number of extensions that the author has implemented in this new 
version, the long development time can certainly be considered to be 
justified. Thanks to intensive consultation with user groups, there was a 
good idea of the direction in which EEDTS Pro must further develop. 


The wish list that was generated from con- 
sultation with the user groups, which can 
also be found in the EEDTS Pro book, has 
now been fully transformed into new hard- 
ware and software that will be described in 
two articles. 


EEDTS Pro software: 


a brief summary 

First let’s look at the EEDTS Pro software. The 
most obvious extension can be found in the 
program lines for train control. 

Functions and speeds can now also be 
entered into program lines, even for trains 
without EEDTS Pro infrared train detection. 
An important capability in this regard is vir- 
tual address tracking, by means of which the 
decoder address and location of every loco- 
motive is always known, independent of the 
brand of decoder used. 

This virtual address tracking is imple- 
mented without any need to use separate 
instruction tables for individual trains 
(chained sequences), and it can be imple- 
mented using a minimal number of lines in 
the programming mode. It is even possible to 
continue using a conventional electrical block 
system on the free track. 


EEDTS Pro controller 


EEDTS Pro was primarily developed as a 
computer interface. However, since the con- 
trol unit can be constructed very quickly and 
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easily and directly provides eight 
manual controls using the extended 
Motorola format, the controller is also 
popular with stand-alone users (par- 
ticularly those with large-gauge sys- 
tems who use it with the heavy-duty 
EEDTS booster). 

The controller does not have any 
difficulties driving the locomotives. 
However, problems arise when there 
are more than eight locomotives on 
the track or when turnouts 





(‘switches’ in the US) must be 
changed over. The new controller 
solves these problems, since it can 
be started up in a special mode that 
allows the locomotive addresses to 
be modified and it allows keypads to 
be connected for operating turnouts 
and signals. 

Furthermore, in collaboration 
with Jurgen Freiwald of Railroad & 
Co, the instruction set has been 
extended to make the controller 
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Figure |. Every symbol in the Label 
palette can be assigned a number 
using up to five colours. 


more accessible to people who want 
to write their own control software 
(for professional or hobby purposes). 

A very important consideration in 
the further development of the con- 
troller was readout speed for the 
return signallers. In the old version 
of the controller, this was already 
implemented in a very fast manner, 
but there was a limitation in how 
fast the PC could read these units. In 
the new controller, this speed has 
been increased by a factor of 16, and 
the controller has an instruction that 
can be used to query which unit has 
experienced a change of input state 
since the last readout. 


New hardware 


The new controller does not require 
a new printed circuit board; the 
existing controller board is perfectly 
satisfactory. The activation of the 
new functions (such as addressing 
and keypads) was already taken into 
account in the design of the circuit 
board. Even reporting back a track 
short circuit (which is also a new 
controller function) does not require 
any changes to the board. 

However, a new circuit board has 
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been developed for setting the 
addresses of the manual controls. 
Using this circuit board, an eight- 
position switch can be used to mod- 
ify the address of each manual con- 
trol. It is also possible to build a de 
luxe version incorporating eight of 
these circuit boards, which allows 
the address of each of the eight 
manual controls to be set directly 
and displays the address of each 
controller using a seven-segment 
display. 


The software 


General issues 


Problems with processor speed 

In the computer world, the pace of 
progress is fast. When EEDTS Pro 
was first developed, processor speed 
had just passed the 100-MHz mark. 
Nowadays we take speeds of 1 GHz 
or more for granted. Of course, the 
task of model railway control will not 
generally be entrusted to the fastest 
machine available, but it will even- 
tually happen - and it turns out that 
the ‘old’ EEDTS application stops 
working at around 400 MHz. 

The solution to this problem is 
just as simple as its cause. With rel- 
atively slow processors, the number 
of times that the serial port is polled 
is always sufficient to allow the con- 
troller to respond, but with a fast 
processor the maximum number of 
queries is reached before a response 
has been received from the con- 
troller. This results in a time-out. The 
solution is simply to increase the 
number of times that the port is 
queried. 


Program speed 

With the new software release, real- 
time control of trains plays a signifi- 
cant role, which means that the slow 






Figure 2. Now it is also possible to use English turnouts with double-coil actuators. 
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generation of the (graphic) track layout cre- 
ates a problem. During the generation of the 
track layout, so much of the processor’s 
capacity is used that it is not possible to 
respond to return signallers while the tracks 
are being generated and released for use. In 
the worst case, this can result in delays of 
several seconds. 

In order to eliminate this problem, a com- 
plete change has been made from graphic 
calculation to bitmap modification. For exam- 
ple, whereas previously the complete 27 x 27 
pixel symbol was modified in order to place a 
dashed yellow line, now only the two yellow 
areas are modified. This not only results in an 
impressive increase in speed, it also makes it 
possible to attach numeric labels to user-gen- 
erated symbols for turnouts (switches) and 
signals. 

One of the consequences of this change is 
that we must try to have as much commonal- 
ity as possible. Consequently, the return-sig- 
nalling and detection buttons now have the 
same shape and differ only in colour (grey or 
white). 


Compatibility 

The new software is downwards compatible, 
although it is a good idea to restart the soft- 
ware after loading a layout generated using 
an older version. 

The new software can also be used to 
drive the old controller. However, in this case 
it is recommended not to use any real-time 
control commands in the program lines. 


Program modes 

The changes have been grouped here in 
terms of menu selections to provide the most 
comprehensible arrangement. 


Build control table 
The ‘Build’ window is the only one that has 
not been changed. 


Decoder addresses 

The most important change can be found in 
the lower left corner of the window (Fig- 
ure 1). Previously, both the index and the ‘nx 
index’ were displayed next to each symbol 
(which led to a certain amount of confusion); 
now only the index is displayed as a refer- 
ence for the symbol. 

Also, in the program lines the index num- 
ber is now shown where the nx reference 
was previously shown. 

A label palette has been added. On this 
palette, each symbol (including a straight 
section of track, for instance) can be assigned 
a number using five different colours. The 
range is limited to two digits (1-99), due to 
considerations of available space and legibil- 
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Figure 3. Level 0 can now also be used in the programming window. 


ity (see Figure 2). 

This palette can also be used to assign 
colours to the switches and pushbuttons, 
which can also be assigned reference numbers. 

It is now possible to also use English 
turnouts (switches) with two-coil actuators. 
The addressing has been expanded for this 
purpose, and up to four address/data fields 
can be filled in. An English turnout with a 
two-coil actuator needs only two 
address/data fields, so the software can 
determine which type it is dealing by exam- 
ining the values assigned to the fields. 

The number of possible decoder addresses 
has been extended to 240, so all five address 
selection lines of the MC 145027 can be used. 
This extension also covers the previous four 
extra functions, so pushbuttons can be used 
here as well. 

In addition, all of these addresses can be 
set using the EEDTS switch decoder. 

It is also possible to use other types of 
decoders, although this requires certain mod- 
ifications. 


Secured track sections 
The strict requirements for the definition of 
secured track sections have been dropped. 

This means that it is now possible to 
define a secured track section that is not fully 
closed. This is particularly important when 
such sections must cross each other. 

A disadvantage of the elimination of soft- 
ware arbitration is there is no checking of 
conditions such as whether a turnout 
(switch) is in the correct position, so you have 
to keep your eyes open! 


The program 
The part that has been changed the most is 
the screen display. 

In the original version, the screen display 
was only intended to be used to define pro- 
gram lines, but in the new version virtual 
address data can also be entered in this win- 
dow. This is done by using the left mouse to 
click on a red button (track occupied) for a 
return signaller or detector button, following 
which the address of the train responsible for 
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the activated button can be entered. 

The right-hand mouse button is 
used to activate the program lines 
linked to the selected button. 

In the programming table, the 
biggest visible change is a column in 
which locomotive functions can be 
specified. The most important con- 
trol parameters to be found here are 
speed, reversing and five functions. 

One practical option is restoring 
the speed value set by the soft con- 
troller (after a stop, for example). 

These options can be entered ina 
programming line together with a 
locomotive address. The priority for 
processing alternatives is still deter- 
mined by level numbers. 

If a particular function must be 
executed immediately on activation 
of a return signalling or detection 
button, the program line is not 
allowed to contain a delay or a 
secured track section. If a program 
line contains a secured track section, 
the function will be activated only 
after the secured track section has 
been released. 

Previously, ‘1’ was the highest pri- 
ority level, but level ‘0’ has been 
added in the new version. At this 
level, only locomotive addresses can 
be specified along with a locomotive 
function. A particularly powerful 
function at level 0 is provided by the 
combination of locomotive address 
‘ALL and speed level ‘0’ (Figure 3). 
This program line can be used to 
stop all trains for an unsafe signal 
without using ‘dead’ sections. 

Since ‘79’ is the program address 
for the super locomotive decoder, 
this address is not available for 
selection. 

As already noted above under 
‘General issues’, this program design 
provides a maximum of possibilities 
with a minimum of program lines. 


Soft controllers 

A number of extensions have also 
been implemented for this menu 
item (Figure 4). First, the address 
range has been extended to 255, so 
address coding is consistent with 
Uhlenbrock (and perhaps we can 
thus arrive at a bit of a standard). 

The old version had only two 
types (normal and extended), but a 
third type (mixed) has been added in 
the new version. The ‘normal’ (old) 
option is used for driving old-format 
locomotive decoders. 

Since it was also possible to con- 
trol functions using the old format, it 
is now possible to specify these 
functions. Since the old-format loco- 
motive decoders do not have func- 
tion outputs, the Conrad function 
decoder or the vehicle decoder can 
be used for this purpose. The control 
corresponds to the function buttons 
on the older model- 80 controller. 

The ‘extended’ option (new) is 
intended to be used to drive 
Motorala-2 decoders (which, oddly 
enough, have no relationship with 
Motorola), both for speed and for 
functions. 

The mixed-format option has 
come about because it is evident 
that trains are being built using a 
Motorola-1 decoder plus a Motorola- 
2 decoder for the extra functions (the 
Marklin ICE 3). This option can only 
be used in situations in which, for 
example, an old-format Delta 
decoder is combined with a Conrad 
FD3 Motorola-2 function decoder. 


Operation 
It only makes sense to be able to 
address up to 255 trains if it is also 
possible to run 255 (!) trains, so the 
number of controllers must also be 
extended from 80 to at least 255. 
We couldn't quite make it to 255, 
but 240 is still a quite respectable 
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number. In order to provide the nec- 
essary space for the 12 buttons 
needed for this purpose while still 
satisfying the basic requirement that 
everything fits a screen resolution of 
640 x 480, it was necessary to 
rearrange things. Nevertheless, the 
end result is still easy to understand. 

No other visible changes have 
been made with regard to operation, 
although train numbers can now be 
seen on the detection buttons thanks 
to the use of virtual addressing, and 
these numbers are passed on when 
the trains are put into motion. 

Address tracking is governed by 
secured track sections. If a train is 
directed from A to B by opening 
secured track sections from A to B 
(either manually or via the program 
lines), the program knows that when 
button B becomes activated, the 
train is coming from A and it can 
pass the corresponding address from 
AtoB. 

The situation is different if no 
secured track sections are opened 
and the train moves from A to B. In 
this case, an error-free transfer can 
only be assured if it is certain that 
when B becomes activated, it can 
only mean that the train is coming 
from A. For EEDTS Pro, this is true if 
there is only one defined secured 
track section going to B and it comes 
from A. In practice, this can be the 
case with a section of track that is 
always travelled in the same direc- 
tion without branching, such as an 
automatic block. 


Manual controls 

Due to the extension of the address 
range, manual controls can now also 
be set to addresses within the full 
range of 1 to 255. 


Programming the 
super locomotive decoder 
Programming the DIL version of the 
super locomotive decoder has not 
been modified, although it is now 
possible to program an address 
within the extended address range. 
However, a design feature of the 
decoder model that has been sup- 
plied up to now excludes a number 
of addresses (although it is possible 
to program all addresses in the lat- 
est model). The addresses 
that can be used are: 
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83 

123 
145-190 
193-255 


This means that more than 180 
addressed can be used. 


Programming the model ‘N’ 

super locomotive decoder 

This decoder model, which can only 
be obtained from the EEDTS Pro 
website, can indeed be programmed 
over the full address range, and with 
this model it is even possible to pro- 
gram the individual speed levels. 


Programming Uhlenbrock decoders 
The programming of the Uhlenbrock 
(Motorola) decoder features three 
phases: 


1. Switching the decoder from the 
operating mode to the program- 
ming mode. 

2. Programming the decoder char- 
acteristics. 

3. Termination and returning to the 
operating mode. 


In the Uhlenbrock programming win- 
dow, select a decoder address (this 
is set to 1 when it leaves the factory) 
and then press the Start button. 
After the front lights flash a few 
times, the decoder enters the pro- 
gramming mode and the buttons are 
enabled for setting the address, 
maximum speed, minimum speed, 
rate of acceleration and braking 
deceleration. 

In order to modify the address, 
you can enter a new address and 
then actuate the programming but- 
ton next to the address entry field. 

To set the acceleration or deceler- 
ation, move the slider to the proper 
position and actuate the adjacent 
programming button. 

A slightly different procedure is 
used to set the maximum and mini- 
mum speeds. In this case, you first 
have to actuate the adjacent pro- 
gramming button. After a few sec- 
onds, the button will turn green and 
the locomotive to be programmed 
can be controlled using the slider. 
Run the locomotive at the proper 
maximum or minimum speed, and 
while it is running actuate the pro- 
gramming button again to store the 
setting in the decoder. 


Once all the programmable functions have 
been stored in this manner, you can exit the 
programming mode by means of the End 
button. 

Programming Lenz decoders 

Lenz decoders actually have the same three 
cycles as described above, but a pushbutton 
on the decoder is used to switch from the 
operating mode to the programming mode 
and back to the operating mode. 

If the decoder is in the programming mode 
(as indicated by the front lights flashing), the 
Lenz programming window can be used to 
program the decoder. The desired values can 
be entered using the address entry field and 
the sliders for maximum speed, minimum 
speed, acceleration and deceleration. In each 
case, pressing the adjacent programming 
button transfers the value to the decoder. 


Exit 

With the old version, it was not a major dis- 
aster if you closed the program without first 
storing the current settings. With the new ver- 
sion, it is highly annoying to have to re-enter all 
the virtual addresses required for address 
tracking. Consequently, on exiting the pro- 
gram, EEDTS Pro explicitly asks whether you 
want to save the current situation. 

The improvements to the controller soft- 
ware and the address input circuit board will 
be described in an upcoming article. 
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Figure 4. There are now three types of soft 
controller to choose from, and the address 
range has been increased to 255. 
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